Teaching multilingual learners in content classrooms is still a challenge for most teachers due to the fact that teacher education is still lacking consistent concepts in this area. Hence, opportunities to learn in teacher education programs need to be examined with regard to content, structure and format. This study deals with the question whether the competencies needed to teach multilingual learners are actually learnable through opportunities to learn in university classes. Three different class formats were examined: 100% online via an e-learning platform, 100% face-to-face, and a blended learning version (50% online, 50% face-to-face). The learning outcome was measured in a pre-post-design on the basis of the level of competency concerning teaching multilingual learners (DaZKom). First results indicate that the competencies to teach multilingual learners increase through the opportunities to learn we offered. Furthermore, the study shows that all three class formats resulted in an increase in competency. The study reaches the conclusion that further opportunities to learn are needed for teachers to be adequately prepared to facilitate multilingual learners in content classrooms.
Introduction
Around 10% of all German 15-year-old students speak another language at home, other than the language of instruction in school (OECD, 2010) . Analyses of the 2015 Programme for International Student Assessment (PISA) data show much lower outcomes in competence development of students who speak another language at home, compared to those who do not. On average they were one year behind in terms of their reading comprehension skills than their dominant language speaking peers (Reiss et al., 2016) . In Germany1, a number of federal state governments released letters of intent and implementation laws for teacher education that declare the importance for language support in the educational system and the obligation for every pre-service teacher to be taught in this respect (e.g., Schulministerium NRW -Ministry for education of North Rhine-Westphalia, 2015; Baumann & Becker-Mrotzek, 2014) . In these states, pre-service teachers of all subjects get opportunities to learn about linguistically responsive teaching. But also, teachers and pre-service teachers in the other federal states realized the need to gain knowledge about how to work with multilingual students, but either do not feel responsible or well prepared for the task (Becker-Mrotzek et al., 2012; Banilower et al., 2013) . This has led to a call for innovative and effective opportunities to learn, that highlight that language learning and content learning of each subject can no longer be considered separately from each other. Hence, every subject teacher needs to be a language teacher (e.g., Gogolin et al., 2010) .
In states like Lower Saxony, teacher training universities are trying to integrate an inclusive model with varying efforts and resources (Goschler & Montanari, 2016) . The financial and personnel restrictions that lead to a lack of course offers are unsatisfactory for pre-service teachers' needs and wishes. Furthermore, there are only few findings so far that indicate the effectiveness of opportunities to learn regarding the increase of preservice teachers' competencies (Döll et al., 2016; . Against this backdrop, we developed a study2 that introduced and compared alternative forms of teaching formats; an e-learning class, a blended learning class (= half online and half face-to-face) and a traditional face-to-face class (direct teacher -student interaction). Our overall aims were to determine whether the preservice teachers' competency regarding multilingual learners increases over 14 weeks, and which course format provides the highest increase in competency. We applied the DaZKom test instrument to measure the learning outcome, with a total of 162 pre-service teachers as a pre-post measure. We aim to contribute to the existing research gap by asking how opportunities to learn need to be structured in order to adequately prepare teachers to work with multilingual students in the content classroom.
Theoretical Framework
Teaching in a linguistically responsive manner has been a major topic in teacher education in Germany for the past 10 years now. Nevertheless, there are only a few theoretical frameworks on teacher competencies regarding the content teaching of multilingual learners, and so far, none of these were adapted to a German-specific context. Lucas and Villegas (2011) outline a framework for linguistically and culturally responsive teaching, and recommend standards for teacher education to support culturally and linguistically diverse students and their specific needs. The framework takes the following topics into account: learning about bilingual students' language backgrounds, experiences, and proficiencies; identifying the language demands of classroom tasks; applying key principles of second language learners; and scaffolding instruction to promote bilingual students' learning. Bunch's (2013) literature review presents various approaches to what pedagogical language (knowledge about the target language and about language acquisition) might entail, and how teacher preparation and development initiatives might go about fostering it. Both agree on the fact that teachers have to handle these requirements to support multilingual learners effectively. There are several competencies concerning the field of linguistically responsive teaching that are new to content teachers and need to be learned first. For the German context of teacher preparation, the project Professional competencies of prospective teachers (secondary schools) for German as a Second Language (Professionelle Kompetenzen angehender LehrerInnen (Sek I) im Bereich Deutsch als Zweitsprache, DaZKom) developed a model that builds on Lucas' and Villegas' (2011) framework and is based on an analysis of 60 German university curricula in the field of German as Second Language and Second Language Acquisition . Köker et al. (2015) discerned three main dimensions for pre-service teachers' competency regarding multilingual learners: 1. Subject-specific Registers, which includes knowledge of lexical and grammatical structures as well as of semiotic systems, and the ability to recognize these in texts and students' oral and written productions. 2. Multilingualism, which includes knowledge of the processes of second language acquisition and migration, and the ability to recognize these processes. 3. Didactics/Teaching Methods, which includes formative assessment of students' competencies and challenges, as well as language facilitation in the mainstream classroom.
Recognizing these competencies as relevant for content teachers to adequately facilitate multilingual students and the fact that even if teachers accept this new task, does not mean that they are automatically able to implement it into their classes. Therefore, the question arises, how teachers need to be prepared. In order to develop suitable opportunities to learn for (pre-) service teachers, measurement tools are necessary to evaluate the impact of the opportunities to learn. There are several projects and frameworks focused on the question, which will be explored below.
Measuring competencies in the field of linguistically responsive teaching
Measuring competencies in higher education is a topic widely discussed. As a general model of competency development, Blömeke et al. (2015) proposed to regard competency as a continuum where disposition (comprising cognition and affect-motivation), situation-specific skills, and performance entail and relate to one another. Empirical research so far focuses on the dispositional components of this continuum (e.g., Blömeke & Zlatkin-Troitschanskaia, 2013) . Only recently, projects have started that work on the remaining components by establishing measurement tools that include performance related stimuli (Pant et al., 2016, e.g., DaZKom-Video) . Measurement tools that enable measurement of the cognitive facet of competency in the field of linguistically responsive teaching still do not exist for the English speaking context but have been theoretically and empirically investigated by Köker et al. (2015) for the school context (from age 6), and Tracy et al. (2014) for early education specialists (up to age 6) in Germany (Thoma et al., 2014) .
The German project DaZKom determined pre-service teachers' competencies with the help of an assessment instrument based on the three afore-mentioned dimensions Subject-specific Registers, Multilingualism, and Didactics/ Teaching Methods (for development and validation see Hammer et al., 2015) .
Furthermore, a standard-setting was conducted in which necessary levels of competencies were set by a group of experts of the field (Gültekin-Karakoç et al., 2016) . The standard-setting resulted in three levels: (1) under minimum standard, (2) minimum standard, and (3) norm standard. Level (1) under minimum standard describes a person that has an unspecified approach to teaching in a linguistically responsive manner, level (2) minimum standard characterizes people that are sensitized for linguistically responsive teaching, and level (3) norm standard depicts people that are informed about linguistically responsive teaching. The sample included pre-service teachers (n=1383) from all subject areas that spread over the three levels as follows: 91.3% of preservice teachers are under the minimum standard and therefore only show unspecific approaches to teaching in a linguistically responsive manner; 7.2% of pre-service teachers are sensitized for teaching in a linguistically responsive manner, and only 1.5% of pre-service teachers are informed about teaching in a linguistically responsive manner. This distribution indicates that teachers are so far not prepared to teach multilingual students adequately and raises the question of how they need to be better prepared. This leads to the following section, which discusses different formats of opportunities to learn.
Learning formats of opportunities to learn
Learning takes place individually very differently (Akkoyunlu & Soylu, 2008; Entwistle, 2012) . Therefore, students should be able to learn and be taught as appropriate to their individual learning needs as possible. Though, by individual learning needs we do not mean learning styles since there is a lack of evidence towards learning styles (Clark & Mayer, 2016) . However, so far university programs in Germany are not structured to adapt to the individual learning needs of their students, even though more recently different formats of learning have been discussed due to the efforts of digitalization in education (e.g., Buschle & König, 2018) .
Studies on the topic use the terms e-learning, blendedlearning, online learning, virtual learning, multimedia learning etc. often synonymously with varying underlying course concepts. Commonly, the concept of e-learning "is formally defined as electronically mediated asynchronous and synchronous communication for the purpose of constructing and confirming knowledge." (Garrison, 2011, p. 2) It includes all forms of learning in which digital media is used for distributing and presenting learning materials, including communication between learners (Issing & Klimsa, 2011; Kopp & Mandl, 2009 ). The advantages of using digital media are especially seen in the simplification of access to education for different target groups, the facilitation of individualization of learning and the improvement of learning performance (Palloff & Pratt, 2007; Rohs, 2017; Lehmann & Schorer, 2016) . For this study, we use the term e-learning for an asynchronous online delivery mode for content (Garrison, 2011; Okaz, 2015) with the advantage of supporting differentiation through technology by enabling students to engage with the content at their own pace, whenever and wherever they want. In addition, we use the term blended learning to refer to content delivery that is "the thoughtful fusion of face-to-face and online learning experiences" (Garrison & Vaughan, 2008, p. 5) with peer contact and social interaction including immediate responses (Okaz, 2015; Wu et al. 2008 ). Finally, we understand face-to-face learning as a synchronous learning activity where the students and the teacher are in the same space at the same time.
Moreover, studies have shown that students want to connect to an instructor and want to have a sense of classroom community, which might not be achieved through an online learning setting (Vonderwell, 2003) . According to prior studies investigating the impact of different teaching formats, López-Pérez et al. (2011) found that blended learning approaches reduce the dropout rates and raise exam pass rates and have positive effects on student performance (Garrison & Kanuka, 2004) . The advantages of blended learning were shown by the University of Tennessee's Physician's Executive MBA (PEMBA) program that indicates that an overall 10% increase in learning outcome can be achieved by implementing blended learning programs instead of faceto-face classes (Dean et al., 2001) .
A meta-analysis of the effectiveness of e-learning-and blended-learning-courses also emphasises the advantages of blended-learning formats (Means et al., 2013) . The authors show that the acquisition of knowledge for people with different ages is better promoted through e-learning than face-to-face teaching. They could also show that there are differences in performance between blendedlearning classes and face-to-face classes but not between e-learning classes and face-to-face classes. Carr (2010) and Fishman et al. (2013) suggest that online approaches and face-to-face classes can be at least equally effective.
In summary, the majority of studies we looked at highlight the advantages of using blended learning approaches compared to using e-learning concepts or face-to-face ideas.
Research Questions
The research questions of this study were the following:
(1) Does pre-service teachers' competency regarding multilingual learners increase over 14 weeks of training, and how do the different seminar formats impact the gain in competency?
Due to other seminar evaluations in which the DaZKom test was conducted we expect that giving opportunities to learn in the field of teaching multilingual learners has in general an effect on the increase of competency (Darsow, Wagner & Paetsch, 2017; Böttger et al., in press ). Based on the results mentioned in section 2.2, we furthermore assume that blended-learning is more effective than e-learning classes and face-to-face classes.
(2) On which level do pre-service teachers' competencies rate, how do they develop throughout the course, and how do the different seminar formats vary?
Other seminar evaluations with the DaZKom test showed that opportunities to learn result in higher competency levels. We assume the same result for this study. In particular we expect the participants of the blended learning course to perform best.
(3) Does pre-service teachers' competency regarding multilingual learners increase over 14 weeks of training in terms of the three dimensions (Subject-specific Registers, Multilingualism, Didactics/Teaching Methods).
With regard to this question, we assume that the students show the highest learning increase in the dimensions Subject-specific Registers and Didactics/ Teaching Methods. The course focuses most on these two dimensions, so it can be expected that the learning increase in the dimension Multilingualism is not as high.
Method

Research Context
This is an explorative quantitative, correlational study that investigates five university courses throughout one semester at the University of Lüneburg, a city in Lower Saxony in Northern Germany. We chose to use a prepost-design with the same measures at the beginning and the end of the semester in order to be able to make statements about the development of the pre-service teachers' competencies. The measurement instrument was chosen based on its robustness concerning the validated test score interpretation as well as the statistical test properties Hammer et al., 2018; . Furthermore, the test was already successfully used to measure development in other contexts and therefore serves as a tool that makes replication possible (Böttger et al. in press; Paetsch et al. 2019 ).
The optional course called 'Language Acquisition and Language Learning' is situated within the teacher education program with a limited number of participation spots. It is part of a three-course certificate that runs over two semesters, and is the first course that all certificateparticipants have to take. We designed three different kinds of teaching formats with the same content and the same amount of workload for the participants. The first course format was a face-to-face format that included 14 weeks of face-to-face meetings every week. The second course format was an e-learning course that included only a few face-to-face meetings in which the testing took place. The third course format was a blended learning course that included face-to-face classes as well as e-learning classes. Those two class types alternated from week to week with the exception of the testing sessions.
The content for the course was chosen based on recent literature (e.g., Lucas & Villegas, 2011; Leisen, 2013) and the aforementioned DaZKom model. The main content areas of the course under examination in this study were linguistic basics, language acquisition, social and academic language, formative assessment, scaffolding and home languages. Each of the five areas was taught with both theoretical and practice-oriented learning goals. The course followed a repetitive, two-part learning cycle, where one week's work established the theoretical basis for the ideas under examination and the next week focused on practical applications. The learning objectives of the courses were to sensitize the pre-service teachers for working in heterogeneous and multilingual classrooms and their specific requirements -an interdisciplinary introduction to the field of teaching and managing students with different language skills and cultural backgrounds. Figure 1 shows the course structure with the content areas taught. The course took 14 weeks in total with every class lasting 90 minutes. Topics three through seven in figure 1 took two weeks to work on.
The e-learning sessions were completed on the platform developed by the US-American project eCALLMS (e-Learning Communities for Academic Language Learning in Mathematics and Science - Viesca, Hamilton & Davidson, 2017) which has been transferred to the German context. The content and structure were subdivided into five units and each unit consisted of three phases: Explore, Make It Work and Share. During the Explore phase participants reviewed materials such as videos, research literature or online links independently. During the Make It Work phase (Figure 2) , each participant was asked to apply the theoretical principles from the Explore phase. For instance, for the topic Research on First and Second Language Acquisition the participants were asked to interview a multilingual learner and collect information about his or her experience with learning and acquiring another language (Otto & Hammer, 2017) . In the Share phase (Figure 3) , the participants were requested to upload their results and share it with the other participants. Furthermore, students were to comment and discuss the results of their work online. The online discussion helped them to further understand the topic by sharing their experience and asking questions. This cycle of learning where meaning is constructed in a social context through communication and negotiation and where teaching and learning is contextualized in the social interaction enables meaningful learning (Tharp, Estrada, Dalton, & Yamauchi, 2000) .
Students in the e-learning course completed the course in the aforementioned manner with the lecturer as a supporter in the background if needed. The communicative aspect of learning was accounted for through the onlinepeer-discussion and the optional support offered by the lecturer. Students in the face-to-face class worked on the materials of the Explore phase in week one. In week two, the students worked on the Make It Work task and handed in their results on paper. The blended learning class met face-to-face for the Explore phase and worked on the Make It Work task in the second week on the online platform, as well as shared the results on the platform.
To achieve comparability between the three formats, different mechanisms were used: 1. All documents were commented by the lecturer (e.g., presentations were uploaded to the online platform for the e-learning class). 2. The Make It Work results had to be uploaded to the online platform or handed in on paper (e.g., transcript and answers of the interview with a multilingual learner (Otto & Hammer, 2017) ). 3. Every student in the e-learning and blended learning classes had to comment on at least two fellow students' comments in the Share section. 4. Office-hours were provided for all students to clarify uncertainties, feedback etc. 5. All content was delivered by the same lecturers in all three formats.
Sample
Data were collected in five university courses at the German University of Lüneburg. Overall 162 pre-service teachers of all subjects participated in the 14 week courses. They consented in being part of this study at the beginning of the course. 84% were female and 93% had German as their first language. In mean, the participants were 23.6 years old. 33 (20.4%) participants took part in the e-learning course, 35 (21.6%) participants took part in the face-to-face course, and 94 (58%) participants took part in the blended learning course. The participants were randomly assigned to the different formats. 65% of the participants studied German as a subject, and 30% studied Mathematics. 
Measures
DaZKom test
Based on the DaZKom model for pre-service teachers' competency regarding multilingual learners , a paper and pencil test was developed that includes a total of 68 items ( classroom interactions and written student productions) considered both suitable for a paper and pencil test as well as conforming to situations in the teaching profession . Figure 4 is an example of the stimulus material included in an item unit:
Peter wants to buy sweets at the school kiosk during break. He buys 10 pieces of candy for 20 cents each. His friend Max cannot resist and also buys 5 treats for 50 cents each. Who spends more money -Peter or Max?
Question: How could you modify the word problem in order to present a more precise problem? Name one possibility. 
Design and Procedure
The participants were randomly assigned to the three different courses and were tested at the beginning and at the end of the course with the above mentioned paper and pencil DaZKom test. The test was conducted in a standardized situation by the lecturers during a course session. The DaZKom test took 60 minutes, the testing time for the questionnaire on student characteristics and learning opportunities took another 15 minutes. The course evaluation in the last session lasted 15 minutes and was complemented by a following open discussion.
Data analysis methods
The test was scaled on the basis of the Rasch model (Rost, 2004) through the program ConQuest (Adams et al., 2012) . Missing values were recoded as wrong answers. The item parameters from the norm sample of the DaZKom project (Gültekin-Karakoç et al., 2016; Gültekin-Karakoç, 2018) were imported to determine the person ability presented by Weighted Likelihood Estimates (WLE). In order to measure the growth of competency the effect size Cohen's d was calculated and a test on the significant change in mean values was conducted (Cohen, 1988) .
Results
Pre-service teachers' competency growth regarding multilingual learners
Using the DaZKom test as a measure to make statements about the potential degree of changeability of pre-service teachers' competencies regarding linguistically responsive teaching, we found that in all formats growth occurs to a certain degree. Table 1 shows the means in participants' ability and the standard deviation for the first and the second time of measurement. The means for the first time of measurement between the three groups do not differ in a statistically significant way. Using mean comparisons between the first time of measurement and the second time of measurement, the results indicate that the overall growth in competency over the total sample is significant and shows a medium effect (d = 0.49) according to Cohen (1988) . Subdivided into the different formats, both the face-to-face course (d = 0.80) and the e-learning course (d = 0.72) show statistically significant growth as well as a high effect size. Even though the blended learning course only shows a small effect (d = 0.33) the growth in competency is statistically significant.
Level of competency reached through intervention
As an additional indicator of competency growth we examined the level of competency compared to the reference group from the standard-setting of the DaZKom project with 1383 pre-service teachers. The results in table 2 show growth throughout the three course formats which is higher than the distribution in the reference group (standard-setting). At the first time of measurement, only 3.7% of the total sample of pre-service teachers reached the minimum standard, whereas at the second time of measurement 11.1% of the total sample reached it. Notable is the increase in the e-learning course. Starting with 0% on the minimum standard, they reached 18.2% after the course. 97.1% of the face-to-face-group started with a competency under the minimum standard. After the course 11.4% of this group are sensitized for teaching in a linguistically responsive manner. Already 5.3% of the blended learning course started with a competency on level 2 the minimum standard.
Pre-service teachers' competency in terms of the three dimensions
Pre-service teachers' competency regarding multilingual learners comprises three dimensions: Subject-specific Registers, Multilingualism, Didactics/Teaching Methods.
Due to the small sample size per course format we only conducted analyses on three dimensions for the total sample. Table 3 shows the overall scores (total) as well as the scores for the three dimensions. For the competency growth of the dimension Subject-specific Registers a small effect (d = 0.43, Cohen, 1988) 
Summary and Discussion
In this study, we aimed to contribute to the understanding whether and how pre-service teachers develop their professional knowledge over the course of an innovative teacher education course that combines theoretical input, practical application and peer discussions. Changes in professional knowledge over the course of 14 weeks in three different instructional formats were focused: 1) faceto-face -every week; 2) e-learning -online platform and 3) blended learning -alternated weekly between face-toface and e-learning.
The results indicate that all three course formats increased the pre-service teachers' competencies statistically significantly and can thus be regarded suitable in order to professionalize student teachers for teaching in linguistically heterogeneous classrooms. Contrary to our expectation that participants of the blended learning course would score the highest, those students who started with less knowledge benefited the most from the course concept alternating theory and practice. Since the students in the blended learning courses start with the highest competency score compared to the other courses, and since the content of our courses focused on the basics of teaching multilingual learners, the results seem plausible.
Looking at the competency levels one can discern based on other seminar evaluations with the DaZKom test that all three formats result in an increase (Darsow, Wagner & Paetsch, 2017; Böttger et al., in press; Otto et al., accepted) . Similar to the competency growth, the results show an unexpected outcome since the blended learning course shows the lowest competency increase. The interpretation for this result is equal with the one for the competency growth, where the low-performers benefit the most from an introductory course. The results also show that there is still a lot of potential for growth for pre-service teachers to become informed about teaching in a linguistically responsive manner as described on the norm level. Keeping in mind that the results are based on one 14-week course with its objective to sensitize the pre-service teachers to the topic, the outcomes are satisfactory. Looking at the (mandatory) offers for teaching multilingual learners in Germany that mostly consist of only two courses, our results show that one course of a certificate-program or a mandatory module does not provide enough opportunities to learn in order to achieve the norm standard or at least the minimum standard set in the DaZKom project. We therefore still face the problem that teachers in Germany are not well-prepared but only sensitized to their work in multilingual classrooms even after participating in a course like the one presented. From a standpoint of facilitating multilingual students' learning as much as possible, the structural conditions in teacher education programs need to be revised, even though we recognize the restrictions that programs face in regard to focusing on certain topics.
In terms of the three dimensions Subject-specific Registers, Multilingualism and Didactics/Teaching Methods we could show for the whole sample that the participants' competency grew in the dimensions Subject-specific Registers and Didactics/Teaching Methods statistically significantly. This confirms our initial third hypothesis that pre-service teachers' competency regarding multilingual learners increases over 14 weeks of training in terms of the three dimensions.
Our study contributes to the current discourse that the alternation between theoretical input, practical implementation and peer discussion seems to be an adequate and appreciated3 method to teach pre-service teachers about linguistically responsive teaching. Especially the practical orientation, which is always called for shows higher satisfaction within (pre-service) teachers (Wenzl, Wernet & Kollmer, 2017 for pre-service teachers; Lipowsky, 2010 for in-service teachers), and was found true for our study shown by a course evaluation questionnaire concerning the overall satisfaction and the self-perceived learning increase throughout the course. We acknowledge that the possibilities to communicate were varying for the different groups. But since we were investigating groups of learners with differing learning needs and characters, we assume that having social interactions via an online platform or physical presence does not make a difference for their learning outcome (Tharp et al., 2000) . Studies on this topic also demonstrate that "social presence affects the learner's interactions and perception of the instructor but has no effect on perceived learning, satisfaction, engagement, or the quality of their final course product" (Wise et al., 2004, p. 2) . From the literature we know that blended learning concepts show positive effects on student's performance (López-Pérez et al., 2011; Garrison & Kanuka, 2004; Dean et al., 2001) . These results are highlighted by indicating that performance differences only occur between blended learning classes and face-toface classes but not between e-learning classes and faceto-face classes (Means et al., 2013) . Other studies claim that e-learning approaches and face-to-face courses are at least equally effective (Carr, 2010; Fishman et al., 2013) .
Our results indicate that neither the face-to-face format nor the e-learning format nor the blended learning format can be understood as optimum for a one-size-fitsall approach. Our study rather points to the idea that the advantages of the different formats should be considered equally relevant for different learning needs. Since the individual learning needs were not accounted for in this study but the results anyhow show competency growth throughout the formats, it can be expected that the growth will even be higher when people are learning within their preferred learning format. For future studies it is necessary to evaluate the students' learning needs in advance to optimally serve their learning experience and to see if that corresponds with the competency growth. Future studies should also ask for more differentiated opportunities to learn like e.g., extramural opportunities to learn. Beyond that, replication studies should be conducted at other universities (e.g., at universities with mandatory modules or those with less CP) to gain further understanding about which number of opportunities to learn is needed for students to reach the necessary norm-standard-level. Moreover, the question needs to be answered whether or how the input-implementation-discussion approach used in this study differs in the results compared to other approaches.
In comparison to the blended learning format (as described above) it would be interesting to use a flippedor inverted-classroom concept (Explore = e-learning, Make it work and Share = face-to-face) to examine if the social arrangement (e-learning vs. face-to-face) or the working method (individual vs. cooperative learning) is the decisive factor. It would also be interesting to measure the pre-service teachers' competency of teaching multilingual learners after at least another course and also after facultative additional courses in this field. Furthermore, the questions arise how pre-service teachers use the opportunities to learn, how they learn concerning the topic, and how they transfer their knowledge into practice.
